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OBSERVATIONS OF SPRING LARVAE OF LYCAEIDES 

MELISSA SAMUEUS [LEPIDOPTERA: LYCAENIDAE) 

IN CENTRAL WISCONSIN 

Ann B. Swengel1 
ABSTRACT 
At 
36 
sampling sites in central Wisconsin 1991-94, 358 pring larvae of 
the Karner blue (Lycaeides melissa samuelis) ranged from 1.9-17.0 mm in 
length, with only two >15.0 mm. The number of attending ants (mean 2.0, 
range 0-25) 
covaried 
strongly with larval size, with ants attending all larval 
instars. Height of 
wild 
lupine (Lupinus perennis), this butterfly's only larval 
food plant, correlated significantly with l rval length, and larvae did not ap­
pear to hatch too soon in cool springs to have adequate forage. Larval pres­
ence and size corr lated significantly with five of seven typ s of feeding signs 
on the lupines. Larval perching sites, feeding locations, and disturba ce be­
haviors varied somewhat by instar. In 1991-93, no larvae were found in seven 
samplings of 
recently 
burned areas, although larvae were found in unburned 
sites 
nearby. 
In 1994, two larvae ere found in a very patchily and incom­
pletely burned area. Many larvae were found in areas mowed since or uring
the 
previous 
adult flight. Larval counts correlated positively with adult 
counts later in the ame year. Adult surveys appeared more efficient than lar­
val 
surveys, 
which are more effective when based on a knowledge of larval 
phenology, feeding signs, perchin  sites, feeding locations, and disturbance 
tolerances. 
The Karner blue (Lycaeides melissa samuelis Nabokov) was listed as fed­
erally endangered in 
December 1992 (Clough 1992). 
This taxon has two adult 
flight periods rangewide (usually late May to mid-June and mid-July to mid­
August, but varies by seasonal 
phenology 
and locality), feeds s larvae only on 
wild lup ne (Lupinus perennis L.) (Fabaceae), has a non-obligatory mutualis­
tic relationship with a variety of ants, overwinters as an egg, and occurs 
within 
a narrow, 
generally east-west range from eastern Minnesota through 
the Great Lakes 
region 
to New England (Ittner et a1. 1992, Bleser 1993, Dirig
1994, Savignano 1994). 
This study was 
designed to 
examine larval and lupine phenology in the 
spring, larval and ant behavior, larval detection relative to recent manage­
ment, concentration areas of larvae 
vs. 
adults, and relative efficacy of larval 
and adult surveys 
for 
monitoring purposes. These issues are among those rec­
ommended for research related to species-oriented conservation of Lycaenidae 
(New 1993: 1-21). I was especially interested in studying how well synchro­
nized lupine and spring larval 
phenology 
might be in years with delayed 
lupine 
emergence. Asynchrony 
of larval and food plant development in un­
1909 Birch Street, Baraboo, WI 53913. 
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usual climatic conditions has been observed in other butterflies (Dobkin et aL 
1987), and was a research concem raised at the Kamer Blue Population and 
Habitat 
Viability Analysis 
meeting in Zanesville, Ohio (April 1992). Since we 
did not study summer larvae, we did not investigate the opposite possibility 
of premature lupine 
senescence before second brood 
larvae have finished de­
velopment. 
METHODS 
My assistant and I informally surveyed for Kamer blue larvae in May 
1991 and 1994, when we noted larval length, location, behavior, and number 
of attending ants. In 1992-93 we conducted a formal study, with data collec­
tion vary ng by week in May: 
First week: At 
each site, we selected a 
set number (20 in 1992, 30 in 
1993) of representativ  di cr te lupine plants, defined as clusters of adjacent 
lupine stems. We measured lupine height (tallest stem), rosette cover diame­
ter, maximum leaf diameter, and approximate average leaf diameter. On each 
plant, 
we counted 
the number and type of feeding signs (damage types). After 
thoroughly searching eac  plant, we noted the number of Karner blue larvae 
present per plant, their 
length, 
the number of ants actively tending them, lar­
val location and behavior and whether these appeared undisturbed or in re­
sponse to our activities, and how the larvae responded to ur intrusion. After 
completing the sample of 20-30 lupines, we often continued larval searching 
but 
only recorded 
lupine and larval data if a larva was found. We minimized 
disturbance 
to 
the larvae by not handling them or touching them with the 
measuring 
ruler. Second week: We 
searched for 
Karner blue larvae, focusing on pla ts 
with 
more evidence 
of feeding signs to increase the likelihood of locating lar­
vae. When we found a Karner blue larva, we took all larval data s in the 
week before and noted the lupine height and number of feeding signs by type 
on its associated lupine. 
Third and fourth weeks: We 
searched for 
and recorded ata on Karner 
blue larvae as in the 
second week, 
but discontinued noting lupine height and 
feeding signs because this took too much time away from our larval observa­
tions (the plants 
were 
larger and had more signs on them). 
Adult surveys: The adult butterfly transect 
surveys, 
similar to that in 
Bleser (1993) adapted from Pollard (1977), occurred during May-August 
1990-94 
on 
similar routes within each site over the years. Only surveys in 
suitable weather 
(partly 
to mostly sunny, wind <20 km/hr) during the Karner 
blue's main flight periods were used in this analysis. 
Sites: We 
chose sites on public property 
in Jackson, uneau, Monroe, and 
Wood Counties bas d on (1) known presence of a substantial Karner blue pop­
ulation based 
on 
our previous adult surveys, (2) likelihood we would subse­
quently survey 
for 
Kamer blue adults at the site, and (3) variability in man­
agement and 
phenology, 
with sites often divided into subsites to increase the 
potential to make 
comparisons among 
these variables. 
Analysis: 
I defined larval 
instars based on geometric increases in larval 
length: first (1.9-3.5 mm), second (3.6-5.9 mm), third (6.0-9.9 mm), and 
fourth 
(10.0-15.0 mm). Although 
these size classes cannot be assumed to cat­
egorize each larva correctly, it should categorize most correctly. For samples 
>5, I used the Spearman rank correlation (ABstat 7.20 software, 1994, An­
derson-Bell Corp., Park , Col ado) to correlate b th th larval number per 
plant 
and/or 
larval length with lupine measurements, number of attending 
ants, number of each type 
of feeding sign, 
and maximum number of Karner 
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blue adults counted at the same site in the subsequent spring and summer 
flights. All larval observations are included in analyses of l rval location, be­
havior, and development, but only the samples of 20-30 lupines and associ­
ated larvae are 
included 
in analyses comparing lupine and larval phenology. 
RESULTS AND DISCUSSION 
Detection: We 
found 358 
spring Karner blue larvae at 36 sites in 
1991-94: 32 first, 22 second, 68 third, 235 fourth instar, and 1 unmeasured. 
Up to two larvae, occasionally very near each other, were observed on lupine 
parts 
associated 
with the same main stem (Fig. 1), and up to four larvae on 
one plant but different stems. Larvae ranged from 1.9-17.0 mm long (n=357), 
with only two >15.0 mm. We found the fewest larvae in the second instar be­
cause we sampled th  least when they would most likely occur (second week 
of May 1992-93). Butterfly larvae typically experience high mortality (Warren 
1992), even those species tended by ants (Brakefield et al. 1992), including the
Karner blue 
(Savignano 1994: fig. 2). 
Thus, the most abundant cohort should 
be first instar, with fourth scarcest, but detectability improves considerably 
Figure 1. Two adjacent Karner blue larvae, 11 mm (upper) nd 14 mm (lower), 
feeding on wild lupine flower buds and tended by ants, Wood County, 21 May 
1992. 
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Figure 2. One 3 mm Karner blue larva in typical first-instar location, tended 
by one ant, Wood County, 6 May 1992. 
with increasing larval size, so that the sample nearly uniformly skews to 
larger 
larvae. Grimble 
and Beckwith (1993) also found their searches for lar­
vae of Mit ura spinetorum Hewitson (Lepidoptera: Lycaenidae) skewed to­
ward 
more 
mature instars since younger instars were very difficult to find, 
and 
searches for 
them required considerable disturbance. 
Larval and lupine phenology: The main period for fmding spring 
Karner 
blue 
larvae was the first to third weeks in May, with a sharp drop in 
larval number in the fourth week (Table 1). Spring was phenologically ad­
vanced in 1991, average to slightly advanced in 1994, but delayed in 1992 and 
1993. Larvae generally developed slower in 1992-93, when lupine growth 
above ground and larval hatching had just commenced in the first week of 
May. In 1992-93, the number oflarvae in early May did not correlate with any 
measure of 
lupine size, 
but larval length correlated positively with one mea­
sure, lupine height (r=O.64326, N=65, p<O.Ol). All larvae but one on lupines 
<6 em tall were small (:::;4 mm long), and no larvae were on plants <2.5 em tall. 
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Table 1. Number of Karner blue larvae and their mean ± SD length (mm) by date. 
1991 1992 1993 1994 
May 
n 
mean±SD n mean± SD n mean±SD n mean±SD 
2 3 5.0 ± 1.7 
4 3 3.4 ± 0.5 
5 17 2.6 ± 0.7 6 3.1 ± 0.6 
6 10 3.4 ± 0.7 
10 3 10.0 ± 0.0 19 10.3 ± 3.3 
11 
29 8.0 
± 2.7 21 11.3 ± 2.8 
14 4 8.5 ± 4.1 
15 4 9.0 ± 2.3 
16 2 13.0:t 2.8 
17 12 12.6 :t 3.1 
18 34 11.8 ± 3.0 
19 43 10.4 ± 3.0 
20 33 12.9:t 2.8 2 14.5:t 0.7 
21 83 12.2 ± 2.3 
22 
12 11.2 
± 4.1 
23 
5 13.8 ± 2.3 
26 1 13.0 
± 0.0 
27 7 14.0 ± 1.0 3 14.0 ± 1.7 
28 1 9.0 ± 0.0 
The one large larva (12 mm) on a lupine stem 2.5 cm tall because of apparent 
mammalian 
herbivory was next to a lupine 
stem 13 cm tall. We found no evi­
dence that spring lupine and larval phenology are inadequately synchronized 
in 
cool springs. 
It is true that our surveys would likely not detect larvae apart 
from lupines, which would happen if a larva hatches before its associated 
lupine has sprouted. However, larvae were never found at a site with tiny 
lupine plants and relatively few larvae occurred in the lupine samples  the 
first week of May (26 larvae out of 1054 lupines, 0.025/plant). While some of 
these 
lupines likely 
had larvae we failed to find, ma y probably had not had 
their 
larvae 
hatch yet. If asynchrony were a problem, we would have expected 
to find larger larvae on smaller plants more reduced by larval feeding. 
Ants: 
The 
number of attending ants correlated positively and strongly 
with 
larval size (r=0.381, 
p<0.001, N=333) (Table 2) and aided larval detec­
tion. While ants tended all larval instars (Figs. 1,2), unattended larvae of ll 
instars 
were also found (Table 3). A wide variety 
of unidentified ants tended 
Karner 
blue larvae, from 
tiny brown ants 1-2 mm long to large black or red­
and-black ants >10 mm long. Savignano (1994) identified 19 ant taxa from 3 
subfamilies tending Karner blue larvae of both broods (mainly second) in the 
Albany Pine Bush, New York. Upon our approach, some ants suddenlyaccel­
erated their 
activity 
and ran wildly around the larva. This usually elicited a 
disturbance response from the larva, which would then often drop off the 
plant. Some ants, usually large ones, remained calm but vigorously defended 
the 
larva, reaching 
out to bite the ruler or us. Other ants, especially small 
ones, were not defensive and sometimes even fled rapidly when we searched 
or measured. We saw no ant aggression toward larvae, but Savignano (1994) 
observed ants "removing" Karner blue larvae. Sometimes ants followed the 
5
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Table 2. Mean:!: SD oflarvallength (mm) by number ofat­
tending 
ants. 
n 
ants n Mean:!: SD 
0 87 7.6:!: 4.3 1.9 15.0 
1 76 10.5:!: 3.5 3.0 -15.0 
2 66 1O.6:!: 3.5 2.5 - 15.0 
3 46 12.1:!: 2.8 4.3 - 16.0 
4 16 12.4 ± 2.1 8.5 - 15.0 
5 27 12.7 ± 2.7 5.5 15.0 
>5 15 13.2 ± 3.1 4.5 17.0 
Table 3. Mean:!: SD of tending ants by larval instar. 
Instar 
n 
Mean± SD % tended 
1 32 0.3:!: 0.7 0-2 22% 
2 21 2.0:!: 5.4 0-25 52% 
3 65 1.4 :!: 1.4 0-6 69% 
4 215 2.4:!: 2.0 0-10 85% 
all 333 2.0 ± 2.3 0 25 74% 
larva post-disturbance, especially if the larva's response was mild (e.g. crawl­
ing away rather than 
dropping off 
plant) or if the larva did not drop far. 
Savignano (1994) also found a high percentage of Karner blue larvae 
tended 
by 
ants. Of 497 larvae collected for captive rearing (79% second brood), 
only 6 were found unattended by ants (instar unspecified) in searches based 
on fmding feeding signs, not a t activity. Peterson (1993) studied the faculta­
tive ant 
association 
of IcaT'icia acmon Westwood and Hewitson (Lepidoptera: 
Lycaenidae). He found that tending rates for fourth instar larvae were greater 
than 
for 
third (54--89% vs. 11-43% respectively, depending on species of lar­
val host plant), as we did, but he generally found a lower incidence of a t 
tending than 
we 
did (Table 3). By Fiedler's (1991) scale of degree of myrme­
cophily (1=not ant associated t  4=obligatorily myrmecophilous), the Karner 
blue appears 
to 
be 3=steadily myrmecophilous (most if not all mature larvae 
ant-associated) (Table 3). Our results appear consistent with Ballmer and 
Pratt's 
(1991) laboratory 
test quantifYing degree of ant attendance of 59 taxa 
of last-instar Lycaenid larvae, including another subspecies of L. meli sa W. 
H. Edwards, which ranked 28th v.rith attendance 76% of the time. 
This study did not investigate benefits of ant tending to Karner blue lar­
vae, but Savignano (1994) demonstrated Karner blue larval survival was sig­
nificantly enhanced by ant attendance, as demonstrated for other lycaenids 
(reviewed in Porter et al. 1992 and Savignano 1994). By contrast, Peter on 
(1993) found that a t attendance did not significantly affect larval mortality, 
but this 
could 
vary spatiotemporally (e.g. by variation in predator/parasite 
abundance). 
Location and behavior at first detection: 
Microsites 
with the most 
larvae 
(undisturbed) varied by 
instar (Table 4), with a v riety of micro sites on 
6
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Table 4. Number and percent Karner blue larvae first observed undisturbed in each lo­
cation, by instar. 
Instar: First Second Third Fourth 
n % n % n % n % 
bud, flower 1 5% 6 10% 48 22% 
bud, leaf -at growing point 15 54% 2 11% 7 12% 19 9% 
ground or leaf litter 
1 
4% 5 26% 14 23% 24 11% 
hanging by thread 
1 0.5% 
leaf, young 3 10% 2 
11% 5 8% 13 6% 
leaflet, intermediate - folded 1 2% 14 6% 
leaflet, m ture l 1 4% 2 11% 2 3% 36 16% 
leaflet, small -basal 1 2% 1 0.5% 
petiole 7 25% 5 26% 10 17% 30 13% 
seedling 1 0.5% 
stem 
2 
11% 12 20% 33 15% 
stem, previous year's dead 2 3% 2 1% 
underground near 
stem/root 1 
4% 
other 
1 0.5% 
IBreakdown 
ofmature leaflet locations: 
leaflet, mature both surfaces 3 
leaflet, m ture dorsal surface 1 1 10 
leaflet, m ture -ventral surface 2 1 20 
leaflet, mature unidentified surface 3 
and near lupines important at one or more periods of larval development. The 
fIrst behavior noted for each larva (Table 5) skewed toward perching, the de­
fault category when no other behavior was obvious. Non-perching behaviors, 
including disturbance responses, were asier to detect in larger larvae, but be­
havioral details were hard to distinguish for any instar since non-intrusive 
larval 
detection was difficult. 
The most extreme example of cover taken by a 
larva was 
a 2.5 
mm larva found 17 mm below the soil surface in the space 
around 
lupine 
stem and root. We d  not know whether disturbance affected 
its 
location, 
but the larva could plausibly have gone there beforour approach. 
We 
cannot know how frequently 
larvae might be underground (see another 
example in "Disturbance" below) because of the difficulty in detecting them 
there. 
Disturbance: 
Although we 
tried not to disturb larvae, some disturbance 
was inevitable (Table 6). 19% oflarva  exhibited a detectable disturbance re­
sponse, but this estimate might be low because such responses, especially i  
smaller 
larvae, could easily go unnoticed. Although disturbance was more dif­
ficult to detect 
in smaller instars, second-instar larva  showed the highest 
percentage of ny disturbance response. This may result from the greater in­
trusion required to fInd smaller larvae, but second instar larvae are large 
enough to observe disturbance responses readily. Of the four aspects f our 
survey method, larval me suring was most likely to elicit a disturbance re­
sponse (Table 7). The most extreme disturbance response was a 4.5 mm larva 
tended by 25 ants that dropped off the lant upon our approach and dove un­
derground into the sandy soil completely out of view. 
Weather effects: In three out of four years, sampling occurred in rea­
sonably good weather, but much 1993 sampling occurred in inclement 
7
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Table 5. Number and % Karner blue larvae first observed in each type of behavior, by 
instar. 
Instar: First Second Third Fourth 
n % n % n % n % 
crawl 1 2% 1 1% 
disturbed 3 9% 2 11% 8 13% 11 5% 
feed 1 5% 1 2% 40 19% 
hang 
by 
thread 1 1% 
perch 30 91% 16 84% 53 84% 154 7 % 
Table 6. Number and % larvae exhibiting any and specific types of disturbance re­
sponses, by instar. 
Any Curled Dropped Knocked 
Instar 
response Crawled 
up off off 
n % n % n % n % n % 
1st 
5 16% 3 9% 
0% 2 6% 0% 
2nd 6 33% 2 11% 0% 4 18% 0% 
3rd 
14 21% 6 9% 1 
1% 6 9% 1 2% 
4th 44 19% 10 4% 0% 34 14% 0% 
all 69 19% 21 6% 1 0.3% 46 13% 1 0.3% 
Table 7. Number and percent larvae disturbed by each step in study method. Since not 
all larvae were photographed but I did not tabulate how many were, th  percentage of 
larvae disturbed by photography was actually higher. 
Instar 
Approach Search Measure Photograph 
n % 
n % n % n % 
1st 
0 0% 0 
0% 5 16% 0 % 
2nd 0 % 2 9% 4 18% 0 % 
3rd 
3 
4% 5 7% 6 9% 0 % 
4th 
10 4% 
11 5% 20 9% 3 1
all 13 4% 18 5% 35 10% 3 1% 
weather. Weather effects on the detectability and behavior of smaller larvae 
were hard to measure since it was difficult to find them and, if found, to see 
disturbance. However, weather thresholds for activity of larger larvae were 
apparent. On the windless overcast morning of 19 May 1993, larvae remained 
unresponsive a d immobile, either in the litter or on lupine plant parts, as the 
temperature 
increased from 
9-11°C, except for one that tolerated much re­
search activity until eventually dropping off its plant when photographed. As 
the 
morning warmed to 
12-14.5°C, larvae began feeding and showed more 
8
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disturbance responses and ant attendance occurred. In th overcast and 
breezy (northwest wind, 8-15 kmJhr) afternoon, as the temperature dropped 
from 16-IDce, ant attendance ceased, and larvae became immobile and unre­
sponsive either at the bases of plants or in adjacent litter. Thus, with complete 
cloud cover, larval activity apparently requires a threshold t mperature of 
about 12-13°e. Larval detection was hindered when they were inactive or 
hidden in cover. 
Larval detection relative to feeding signs! 
The 
number of larvae per 
plant in 
early May correlated positively with four types offeeding signs, while 
larval length significantly correlated 
with three types, one different than in 
the 
first analysis (Table 8). Although 
the "windowpane" (Fig. 3) is the stereo­
typical sign of Karner blue larvae, they make other signs too. Windowpanes 
covaried strongly and si nificantly with number of early May larvae but not 
with larval length throughout May (Table 8). However, spring larvae make 
windowpanes throughout their development, for we observed mature larvae 
making them (Table 9). Several factors might have confounded these correla­
tions. (1) Different instars may tend to make different signs. For example, 
smaller larvae might have made most "pinpricks," with the holes becoming 
more detectable as the leaf grows and opens. W  never saw pinpricks made, 
but larger larvae 
were observed making holes (Table 9, Fig. 
4). Both pinpricks 
and 
holes often occurred 
in pairs (Fig. 5), as did windowpanes (Table 9), when 
made on young folded leaflets. (2) While an individual larva might make more 
signs during the course of its development, ever fewer larvae should be pre­
sent 
because 
of high mortality. (3) Larvae (especialy larger ones) may corre­
late 
more with size 
than with number of feeding signs. (4) Organisms other 
than Karner 
blues made some signs. Like Bleser (1993), we noted other in­
sects making windowpanes on lupine, 
including Vanessa cardui L. (Lepi­
doptera: Nymphalidae). 
Feeding locations and signs: We 
observed 42 larvae feeding, all 
but 2 
fourth instar (Table 9, Figs. 1,4,5). Feeding by larger larvae was easier to see 
at 
a 
greater distance, with less chance of disturbance. Larvae were seen mak­
ing 4 of 5 types of feeding signs (Table 9) significantly correlated wi h larval 
presence and/or size (Table 8). Feeding location may be affected by (1) plant 
Table 8. Spearman rank correlation of number of each type of feeding sign (Figs. 3,4) 
with (1) number 
of 
Karner blue larvae present in lupine samples early in May nd (2) 
Karner 
blue 
larval length. A "windowpane" is an irregularly shaped shallow scrape in 
the 
leaflet, 
with a "pane" of whitish plant tissue remaining in "window" (i.e., "skele­
tonized leaves" in Savignano 1994). Subsequent loss of the "pane" could result in 
leaflets missing part of a side. NS == not ignificant. 
n Karner blue larvae Larval length 
n r p n r p 
.............
--~ 
n "windowpanes" 1027 0.435 <0.0001 52 0.241 NS 
n holes (>1 mm, oval or circular) 1028 0.154 <0.001 52 0.603 <0.01 
n pinpricks (d mm hole) 683 0.149 <0.01 23 0.218 NS 
n leaflet sides partly missing 683 0.118 <0.05 20 0.477 <0.05 
n leaflet tips missing to a y degree 683 0.015 NS 21 0.686 <0.01 
n "windows" without "panes" 683 -0.009 NS 9 0 NS 
n leaflets missing 683 -0.015 NS 9 0 NS 
9
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Figure 3. Wild lupine with "windowpane" (Le. "skeletonized") feeding signs 
(and water 
drops), 
with one 15 mm Kamer blue larva (indicated by white 
arrow), tended by one ant, Jackson County, 27 May 1993. 
geometry-lupines 
change 
greatly in size during May, (2) differential forage 
quality of 
lupine 
plant parts at various stages of growth, and (3) differences 
in 
food volume 
required by larvae of different sizes. 
Larval numbers relative to management: In 
1991-93, all 285 
larvae 
occurred in areas unburned since at least the previous spring. No larv e were 
found in the 7 samplings of recently burn d units (burned since eggs were laid 
the 
previous summer, usually 
burned when the Karner blues were eggs), al­
though adult Karner 
blues were observed 
in all these reas during the year 
before the fire (Bleser 1993, Swengel pers. obs.). However, larvae were found 
in unburned areas 
immediately adjacent to recent 
bums. These results agree 
with 
others' observations 
oflarval absence after recent fire (Bleser 1993). Th  
1991-93 fires were consistent with typical management bums. On 11 May 
1994, we found 2 larvae in fire- xposed areas of a Wood County site burned 
very patchily and incompletely in the spring of 1994, possibly after Kamer 
10
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Table 9. Feeding location and sign by instar. Significant a d non-significant feeding 
in tests in 
Table 8 
are marked with * and - respectively. 
Instar: 
Second 
Third Fourth 
Feeding location 
bud, flower 2 
bud, leaf -at base of petiole 1 
bud, leaf· at growing point 2 
leaf, young 5 
leaflet, folded (intermediate maturity) 1 8 
leaflet, mature - dorsal surface 4 
leaflet, m ture ventral surface 1 12 
leaflet, mature - both surfaces 1 
leaflet, mature - unspecified surface 3 
leaflet, basal - small 1 
stem 1 
Feeding sign 
eaten area in mature leaflet (dorsal) 2 
eaten 
flower 
bud 2 
eaten 
growing point 
2 
-eaten leaflet or leaf 5 
*eaten leaflet side 4 
*eaten leaflet tip 4 
eaten area in stem 1 
eaten leaflet bud at petiole base 1 
*hole in leaflet - single 1 
*hole in leaflet -paired (folded leaflet) 3 
*windowpane - single 1 1 9 
*windowpane - paired (folded leaflet) 3 
unspecified 3 
blue egg hatch. But on 21 May 1992 we found 18 larvae in the same area when 
unburned. 
This suggests 
that a fire designed to reduce typical larval fire mor­
tality can result in greater larval 
survivorship 
of the burn, but substantiallar­
val mortality 
still occurs 
in fire-exposed areas. By contrast, in areas mowed 
since or during th last adult flight, we have foundmany larvae. At a Wood 
County site, many larvae in spring 1992 were in areas mowed the previous 
late 
summer. 
In fact, this sampling resulted in the highest larval density of 
any 
site. 
Larvae at several other sites occurred in roadsides usually mowed 
annually and in 
rights-of-way 
managed by occasional mowing and bTIlsh cut­
ting. 
Correlations of larval and adult numbers within site: 
Bleser (1993) and 
Leach (1993) provided 
adult survey counts for the several sites in Juneau 
and 
Monroe Counties 
where we surveyed for larvae but not adults. All other 
adult data are 
from 
our surveys. A high positive coefficient (r>O.4) resulted in 
13 of 15 correlations (87%) oflarval and adult totals per site, with 9 of 15 cor­
relations (60%) significant (Table 10). Since the eight tests with N>1O were 
significant, but o ly one wa  f the seven with samples of6-10, small samples 
impaired statistical 
power. 
Spring larval counts usually correlated more 
strongly with spring adult counts than with the same year's summer adults. 
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Figure 4. One 12 mm larva feeding by making a paired hole in a small folded 
leaflet and tended by an ant, Wood County, 19 May 1993. 
Research summarized in Pollard and Yates (1993: 31) also indicate that tran­
sect counts for adult butterflies correspond well to counts of other life stages. 
Larval and adult concentration areas: 
Little segregation occurred be­
tween larval 
and adult concentration ar as t a site. One minor exception was 
a powerline where lupine and larvae concentrated on the north side up on a 
hill while adults consistently concentrated in a low area on the south side «30 
m away), Even so, larval locations were predictable from the lupine distribu­
tion and adult locations seemed to track nectar availability, Another minor ex­
ception was a site where all adults and most larvae were found in an open 
grassy a ea with abundant lupine, while a few larvae but no adults were 
found in an open wooded area with few lupine plants. Otherwise, adequate 
nectar 
appeared available 
at our study sites within area  of dense lupines, 
and 
both larvae 
and adults concentrated in these lupine patches. 
Sampling efficacy for larvae and adults: Our 
larval 
and adult corre­
lations indicate that ei her method of population indexing should produce 
12
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Figure 5. Wild lupine (left) with paired hole feeding signs, with location of 
Karner 
blue 
larva indicated by white arrow. This 15 mm Karner blue larva 
(right), tended by ants, is feeding on edge of immature leaflet, Juneau County, 
14 May 1991. 
similar results. However, Karner blue adult surveys appear more efficient, 
less physically demanding,  more likely to produce larger survey totals 
and 
ranges (i.e., more statistically robust samples) 
than larval surveys. In 
those instances where larval surveys would be desirable, informal surveys for 
appropriate types of feeding signs might adequately substitute for more in­
tensive (and expensive) surveys for actual larvae. Larval surveys are more ef­
fective if based on knowledge of larval phenology, feeding signs, perching 
sites, feeding locations, and disturbance tolerances. Ou  1994 searches for 
Karner 
blue larvae (n=73 larvae), incidental to 
adult butterfly transects, were 
rather 
successful given 
the effort expended. This appeared to sult not only 
from propitious weather and favorable population fluctuations, but also from 
application of our research results to enhance larval detection. 
CONCLUSION 
This study's examination of larval and lupine phenology in the spring 
found that these appeared well synchronized even i  years with delayed 
13
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Table 10. Spearman rank correlation oflarval counts in the first, second, and thir  week of May and the maximum count of spring lar­
vae with maximum spring nd summer Karner blue adult counts at the same sites in th  same year. NS = not significant. --l I 
m 
1-7 May 8-14 May 	15-21 May Maximum count G') 
---------------	 --------
;l<;I 
n r p n r p n r p n r p 
-.---.~ ------------ ~ 
Adults: >;><; 
m
spring 1992 10 0.648 <0.025 0 11 0.725 <0.025 12 0.921 <0.01 	c.n 
m 
Z 
summer 1992 16 0.429 <0.05 0 	 15 0.573 <0.025 17 0.649 <0.01 0 
~spring 1993 8 0.591 NS 4 	 4 8 0.630 NS 0 
5summer 1993 9 0.044 NS 5 	 4 10 0.389 NS G') 
~ 
spring 1994 	 15 0.631 <0.025 6 0.555 
NS 18 0.664 <0.01 
summer 
1994 	 10 0.513 
NS 5 14 0.778 <0.01 
~ 
N 
::0 
Z 
P 
N 
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lupine emergence. Larval perching sites, feeding locations, and disturbance 
responses varied among the instars and affected their detectability. Ant asso­
ciation covaried strongly with larval size, with ants attending all larval in­
stars and appearing 
to influence 
larval disturbance responses. Larval detec­
tion varied dramatically relative to recent management, with virtually no 
larvae in 
recently 
burned area but many larvae in areas mowed since or dur­
ing the 
previous 
adult flight. Larval counts correlated positively with adult 
counts at the same places later in the same year. Adult surveys appeared 
more efficient and robust than larval surveys, which were more effective when 
based on 
a knowledge 
of larval phenology, feeding signs, perching sites, feed­
ing 
locations, 
and disturbance tolerances. 
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